7 B 2022
Pacific
Northwest

NATIONAL LABORATORY

2022 National Energy Codes Conference
Day 02 Thursday, July 21st, 2022
1:00 PM to 2 PM Eastern Time

Setting Targets:

Getting to

Zero Energy
Codes or Carbon
Over Time

ENERGY BATTELLE

PNNL is operated by Battelle for the U.S. Department of Energy




\“7*/ Setting Targets: Getting to Zero Energy Codes or

Pacific

Northwest Carbon Over Time

NATIONAL LABORATORY

Senior Research Engineer, Building Program Manager, Residential New
Energy Codes Program Construction Mechanical Engineering Consultant

PNNL BC Hydro ME Engineers




Pfi:ic Energy Targets: Getting to Zero Energy Codes or

Northwest Carbon Over Time

NATIONAL LABORATORY

U.S. State Clean Energy Policy Adoption
May 2022

Many state and
local jurisdictions
are adopting
policies to achieve
greenhouse gas
emissions
reductions and
growth in renewable
energy use.

US Territories
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Source: NRRI State Policies Tracker: Clean Energy and Climate Change Policies



https://www.naruc.org/nrri/nrri-activities/clean-energy-tracker/
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Nortwest  \\/hat is a Zero Energy Building?
I R - Concept - less energy
| e sl | resources, consumed, less
| - | environmental impact
Utity Grid | N ! |  Strategy — highly efficient
K | | building + onsite
e S | renewables +offsite
pEe N | renewables + a clean grid
| LﬁCZ'Eg p==3 On-site Energy | |
Debvered | e SR = Ee » ZE metrics
er;:iv::; e | exclusively on-site l - Slte energy
K ! | = Source energy
- i 1 | = CO? equivalent
|| | TERanssssss N « ZE accounting
= Net annual
Source: Torcellini et al. 2020. “The Future of Zero Energy Buildings: Produce, = Net instantaneous

Respond, Generate.” Proceedings of the 2020 ACEEE Summer Study, Washington,
DC: ACEEE
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Mandatory
PrOV|S|ons
Prescrlptlve Path \ Performance Path ,
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DOCument Compliance ZE Codes generally utilize the

performance compliance
path.

Plan Review

Field Inspection
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2021 IECC-R Appendix RC Zero Annual site energy
2021 IECC-C Appendix CC Zero Annual source energy

Architecture 2030 Zero Code Zero Annual site energy
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Zero Energy in Model Energy Code

Ellen Franconi, PNNL




\7/ Advanced efficiency measures and renewable energy model code
requirements can support national ZE goals
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Residential Model Energy Code Example
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Needed Advancements to Achieve Net Zero Energy by over time
1.0 2030
2006 \
IECC-R
2009
8 IECC-R
- 0.8
1 \
8 2012 2015 ﬂ
8 IECC-R IECC-R |ECC-R S
< 0.6 |Egc- @ .
)
©
=
%
D 04
>
=
(D)
c
L
- 0.2
O]
N
S
=
S 00
2000 2005 2010 2015 2020 2025 2030
Year




\7/ Advanced efficiency measures and renewable energy model code
requirements can support national ZE goals.

Pacific
Northwest
Residential Model Energy Code Example
Improvement in IECC-Residential « Historic code improvement
Needed Advancements to Achieve Net Zero Energy by over time
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\7/ Advanced efficiency measures and renewable energy model code
requirements can support national ZE goals.
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Residential Model Energy Code Example
Improvement in IECC-Residential « Historic code improvement
Needed Advancements to Achieve Net Zero Energy by over time
10 2030  Feasibility Study identifies level
fooR of improvement possible from:
2009 « Technologically feasible
— IECC-R
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Residential Model Energy Code Example
Improvement in IECC-Residential
Needed Advancements to Achieve Net Zero Energy by
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Advanced efficiency measures and renewable energy model code
requirements can support national ZE goals.

Energy Targets demonstrates
stepwise improvements to reach
ZE by 2030 in three code cycles
« Reductions in regulated
energy use
« Offsets from on-site
renewables
« Filling the gap with
additional energy use
reductions from efficiency
improvements and off-site
renewable energy
procurement
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